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1. Microclimatic Conditions in OKD, a.s. 
(Ostrava - ???????? ??????????? 
???? ??????????????? ?????? ???????? ?????????????
??  ??? ???? ??????? ??????? ??? ??????? ??????????? ????
??????? ??? ??????????? ?????????? ??? ????????al grade 
??????? ?????????????? ????? ???? ??????????? ???????
?????? ?????????? ?????? ??????? ??? ??????? ???? ????????
????????????????????????????? 033,0?grG ? ?????  
????????? ??? ???????????? ????? ???? ????? ?????????????
????????? ??? ?????????????? -500 to 800 m was taken 
????? ???????? ??? ????? ? ? ?????? ????? ???? ????? ?????????
????? ????????????? ??? ???? ??????? ??????? ??? ???????
????????????????????????????????????????????? 000 m is 
0.045 ? ????? ?? ???? ???? ???? ?????? ? ?????? ??? ????
???????????????????????????????????????????????????? 
is 0.055 ? ?????  ???????????? ??????? ???? ??????? ???
?????? ???????? ???????????? ??? ?????????????? ??????????
adverse mine microcl?????????? ??????????????????????
???????????? ??? ???????????????? ??? ????????? ????????????
?????????????????????????????????????????????????? 
 
???????? ?????? ?????? ??? ????? ???????????????? ????? ?????
ventilation systems are settled, and introducing 
different system?? ??? ???????????? ??? ????????
????????????????????????????????????????????????????????
??????????? ???? ????????? ???? ?????????? ????????? ??? ????
2010)   
 
1.1. Cooling Methods 
???????? ?????????? ???????? ????? ????????? ????????
????????????? ?????? ??? ???????????? ??? ????????ant in 
condensation ????????????? ???? ???????? ??????????







b) a closed circuit of cooling water 
- location: 
UDK 622.418 ???????????? ?????????????????? 




AIR CONDITIONING IN MINES IN THE CZECH REPUBLIC AND 
UKRAINE 
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????????????????????????????????????? ?????????????????????????? ??????????????????? ??????????????????????????????????????48
a) local (mobile), 
b) sectional, 
??? ???????? ????????? ??? ?? ?????? ??? ??? ????
surface). 







????? ???? ???????? ??????? ??? ??????????? ????
airflow coolers are mobile,  
? ?????????????????????????????????? 
 
1.1.1. Mobile Sectioanl System with Direct 
Cooling and Open Circuit 
??????????? ?????????? ????????????????????????????
???????? ????? ??? ????? ???????? ??????? ????? ????
conduction of condensation Heat is realized by drain 
A?????????? ???? ?????????????? ??? ?????
??????????????? 
? ???? ????????????? ????? ??? ????????????? ????????
???????????????????????????????????????????????? 
? ?????????? ???????? ???? ?????? ????? ????? ????????
multi-?????? ??????????? ???????? ????? ?????????
mine airflow cooli???? ???? ??????? ????????
????????????? ???? ????? ???? ??????????? ????????




???????????????? ?????????? ????????er number of 
?????????????????????????????????????? 
? ????????????????????????????????????????????????
????? ???? ??????????? ??? ???? ?? ??????? ????????
????????????????????-??????????????? 
? ?????? ?????? ???? ??????????? ???????? ??? ???????
????????? ???? ??? ???? ???????????? ??????????????
???????????????????????????????? 
? ????? ????????? ???? ???????? ??? ?????? ??? ???????
????????????????? ???? ???????? ??????????????????
????????????????? 
 
Figure 1  Mobile cooling unit IDV 600 
Slika 2. ???????????????????????????? IDV 600 
1.1.2. Mobile Sectional System with Direct 
Cooling and Closed Circuit 
??????????? ???? ?????????????? ??? ?????
??????????????? 
? ????? ?????? ????????????? ???????? ???????????
?????? ??? ????? ?????????? ??? ????????????????????
??????????????????????????????????????????????????
cost of ??????? ?????????s and cooling water 
????? 
? If ??????? ?????????s for conduction of 
?????????????????????????????????????????????????




Figure 3  ???????????????????? ??????????????????? 
Slika 4  Refluks kondenzator ????????????????????? RWK 300 
 
1.1.3. Stationary equipment (Multi-Level) with 
Indirect Cooling 
Stationary sectional (Multi-??????? ????? indirect 
cooling of mine airflow means, ???? ????m??????? ???
s??????????????????airflow condensers are mobile. 
??????????? ???? ?????????????? ??? ?????
??????????????? 
? ???? ?????????? ????????????? ????????? ??????????
?????? ???? ????????? ?????????? ??? ????????
adjustment of workings.   
? ???????????????????????????????????????????? 
? ??????????????????????????????????????????????
?????? ???????????? ???????? ????????????
?????????? ???????? ???? ??????????? ??? ???? ??????
????????????????????????? 
? ???? ?????????????????? ??? ?? ????? ???????????????
?????????? ?????? ????? ???? ????? ??? ??? ???
???????????????????? 
? ???????????? ?????????? ???????? ???? ??????? ???
???? ??????? ??????????? ???????????? ???? ????????
???? ??? ???????? ??? ????? ????????????? ????
???????????????? 
? ????????????? ????? ??? ?????????? ??????? ???????
??????????????????????????????????????????????????
??? ???? ??? ????????? ??????? ??? ????????????
??????????? 
????????? ?????? ?????? ???????? ???????????? ??? ???
??????????????????????????????????????????????? May 
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????????????????????????????????????? ????????????????????????? ??????????????????? ??????????????????????????????????????
Mine) wit????????????????????????????????????????????
five cooling aggregates TS-??????? ???? ???? ???????
??????????? ???? ??????? ???????? ????? ???????? ???
???????????????????????????????????????????????????
????? ???? ????? ?????????? ???? ???????? ??????????
????? ???????? ???? ???????????? ????? ????????? ??? ????
????????? ??? ???????? ????? ???? ???????? ????
?????????? ???? ?????????? ??? ???? ?????? ????????? ????
????????? ??? ??????? ??????????? ?????????? ???? ?????
??????????? ????? ???? ????????? ????-?????? ????????
?????? ?????????????????????????????? ???????????????
????????? ???? ??????? ??????????? ??? ???????????????? ????
????????????????????-5°C 
 
Figure 5  ???????????????????????????????????????? ???? ???????
room 
Slika 6  Raspored rashladne opreme u rudni???????????????? 
 
1.1.4. Central Systems with Surface Cooling 




??? ??? ?????????? ??? ???????? ????? ???????? ???????
documentation. 
? ???? ?????????? ????????????? ????????? ??????????




?????? ???????????? ???????? ????????????
demanding ???????? ???? ??????????? ??? ???? ??????
??????????????????????? 
? ????????????????????????? 






? ????????????? ?????????? ???????? ??????????? ?????
??????????????????????????????????????????????????
???? ????????? ???? ???????? ????? ????? ?????????
?????????????????????????? 
Example: Since 2009, central ventilation is in 
?????????? ??? ???? - ?????? ????? ???????? ??? ?????
???????????????????????????????????????????????????
??? ????????? ??? ???????? ?????? ????? ?????? ??? ???
conducted at the temperature of ca. 3°C through pipe 
??????????????????? ????????????????ensions of 4 to 
???????? ??? ???????????? ??????????? ???? ????????? -806 
??? ?? ?????-???????? ?????????? ??? ???? ????????
SIEMAG M-????? ??? ??????? ??? ???? ??? ???????? ????
????????????? ??? ???????? ?????? ????? ??? ???? ????-




Figure 7 ???????????????????????????– SOUTH Mine 
Slika 8 ????????????????????????????????? ????– rudnik ????? 
???? ??????? ??? ????????? ??????? ??? ???????? ????????????
????????????????????? 300, 250, 150 and 100 after 
??????????? ???? ???? ??????????? ??? ????? ????????
???????? ???? ??????? ??? ??? ???? ???? ????? ??? ??????? ???
??????? ??????????? ?????????? ???? ???? ????? ??????? ???
????????? ??????? ??? ??????????? ??? ???? ?????? ??????? ???
condensers RWK 300 and 8 coal face condensers 
???? ??? ????? ??? ?????????? ??? ???? ???????? ????? ?????
?????? ???? ???????? ???? ???????? ??????? ??? ???? ??????
?????????????????? ???????????????????????????????????
?????? ???????????????? ??? ???? ???????? ???????????? ???
????????????? ????? ???? ?????? ??stem of central 




1.2. Assessment and Evaluation of Micro-
climatic Conditions in Workplaces of 
Ostrava-Karvina Mines 
??? ???? ??????? ???? ???????imatic conditions in 
??????????? ???? ????????? ??? ???? ?????? ??? ????
???????????? ??? ???? ????????????? ?????? ????????????
??????????????????????????????????????????????????????
??????????????????????????????????????????????????????
called long-????? ???? ?????-????? ?ermissible time of 
?????? ?????? ??????? ??? ?? ??? ??? ???? ?????? ??? ???????
????????? ??????? ???????????? ??? ????????????? ?????????
????????? ???????????????? ?????????????? ???????????????
???? ???? ???????????? ????????? ??? ???? ???????
?????????? ????? ?????????? ??? ???????? 
Rud.-geol.-naft. zb., Vol. 28, 2014.
????????????????????????????????????? ????????????????????????? ??????????????????? ??????????????????????????????????????50
 
??????????????????????????????????????????????????????
et al. 2012). 
Limits are set for acclimatized and non-
???????????????????????????????? ?????????????????????
????????????? ???????????? ??? ?? ????-term basis and 
?????-term basis: the “warning one” and the 
“dangerous one”.  
???????? ????? ????? ???????????? ??? ?? ????-term 
?????? ??? ???????? ??? ???????? ??? ???????????? ??????
????? ??? ????????????? ???? ?????????? ???? ??? ??????
??????? ??? ?????? ????? ???? ??? ????????????? ????
?????????? ???? ??????? ?????? ??????? ???? ???? ?????????ly, 
???? ???? ?????? ?????????? ??? ??????? ?????????? ??? ?????
(M) – for less energy-intense work (M ? 80 ??? ??
?? ???? ???? ????? ?????? ? > 80 ??? ?? , for 
acclimatized as well as non-acclimatized workers. 
Workers are considered non-????????????? ???? ??????
????????????????????????????????????????????????????????
?????????? ???? ????????? ????? ??? ??? ??????? ?????
workers’ water loss during work due to perspiration 
????????????????????????????????????????????????????????
Subsection 2 b Law ?????????? ??? ?????????
Collection as amended). 
???????? ????? ????? ???????????? ??? ?? ?????-term 
basis is limited for acclimatized and non-acclimatized 
???????? ??? ???? ??????? ??? ????? ???????????? ??? ????





???? ? .  
????? ??? ????? ???????????? ??? ?? ????-term and 
?????-term basis ??? ?????????????????????????????????
an average man or woman on a long-term (during an 
8-????? ??????? ???? ?????-term (during a work 
??????????? ?????? ?????? ???????? ??????????????
???????????? ?????? ???????? ????? ???? ?????????
???????????? ???? ??????? ??????? ???? ??creased, because 
????? ??????????? ??? ??? ????????? ???? ????? ????? ?????
???? ???????????? ???? ??????????? ????????? ??? ????
2011). 
?????????????????????????????????????????????????
long-??????????? ??? ???????? ????? ???? ??????? ??? ??????? ??
regime of work and rest must be ???????????? ??? ?????
???? ?????? ????? ??? ?????????? ????? ???? ?????? ????? ????
?????????????????????????????????????????-term basis 
( ??? ?? ???? ???? ????? ??? ?????????????? ????? ????? ????
??????? ????? ??? ????? ???????????? ??? ?? ?????-term 
basis ( ???? ). 
???? ??????? ??? ????? ??????? ???? ??? ?????? ??? ????









?????? ????? ??? ?? ????? ?????? ?????? ???????????
????? ???????? ??? ???? ????? ??? ???????? ????? ????????
????? ??? ????? ??? ????? ??? ??? ???????????? ?????? ????
??????????????? ???? ????????? ??????? ??????????? ???????
below:  
Table 1  ????????????????????? ????????????????????? 
Tablica 2  ?????????????????????????????????????????? 
rh (humidity), %  ta ????????????????????? 
0 - 60 31 
61 - ?? 30 
???- 90 29 
91 - 100 28 
 
??????????????????????????????????????????????????
meal and rest breaks can be included in break time.  
???????????????????????????????????????????????????
?????????? ??? ???? ???????????? ????????? ??? ???? ??????
?????????? ???????? ?????? ??????????? ??? ???? ???????
co?????? ??? ??????????? ??? ???? ???? ??? ????? ??? ?????
??????????????? ?? ????-??????????? ???? ???? ?????? ??????
?????? ?????????? ???? ??????????? ?????? ??????????
???????? ?????? ???? ?????? ?????????? ???????? ??????
??????????? ??? ???? ??????? ???????? ???? ??????? ???
more variants, ???????????????????????????????????????
Amendment n. ???????????????????????????? 
??? ??? ?????????? ??? ????? ??? ??????????? ?????? ????
regime of work and rest ????? ??? ???????????? ????
????????????????????????????????????????????????????????
???????? ???????????????????? ????  ??????????? ????????
????????? ??? ????????? ??????? ?????????? ?????????????????
grey.  
???? ?????????? ????? ???? ?????? ??? ??????????
s?????????? ????? ??? ??? ??????????? ??? ???????? ?????
necessary to ??????????? ??????????????????????????????
??? ?????????? ????? ??? ???? ???????? ???????? ?????? 
?????. 
 
2. Microclimatic Conditions in Ukraine 
Mines in Donbas 
Coal mining in Ukraine mines is connected wit??
????? ???????????? ??? ???? ??? ??????? ??????? ????
???????????? ??? ???? ??? ?????? ?????? ???????? ????
??????????????????????????????????????????????????????
and safety at work. (see Table 2) (Trofimov  et al. 
2010). 
????????????????????????????????????????????????
of Ukraine for Industrial Safety, Labour Protection 
???? ??????? ????????????? ?????? ???????????? ????
Rules for Safety in Coal Mines (NPAOP - 
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????????????????????????????????????? ????????????????????????? ??????????????????? ?????????????????????????????????????? 
Table. 3 ?????????????????????????????ired in Ukraine 








 Permissible temperature(°C) 
?????????? 24 23 22 
0.26-0,50 25 24 23 
0.51-1.00 26 25 24 
?????????????? 26 26 26 
 
 
2.1. Mine atmosphere 




? ???? ????????? ????? ????????? ?????? ????? ?????
????????? ???? ????? ???????????? ???? ????dity 
????????????????????????????????????????????????
2. 
? ??? ???? ????????????? ???????? ????? ????????????
??????? ??? ???? ?????????? ?? ??????? ??? ?????????
????????? ??? ???????? ???????????? ???? ?????? ???
????????? ???? ????????????????????????? ????????
conditioning, cons????????? ??? ???????? ????????
????? ???? ?????????????? ??????? ??? ?????? ??????????
?????? ???????????? ???? ???? ??? ???????????? ???? ????
?????????????????????????????????????????????????????
??????????? 
2.2. Ways of Cooling  
?????????????????????????????????????????????????
workings.   
??????????????????????????????????????????????????
??????? ??????? ????????? ???? ?????????? ???????????
????????????????????????????????????????????????????
??????? ??? ??????? ??? ????? ??? ?????? ???????? ??? ????
???????????? ??? ???? ??? ?????? ???????? ??????? ???
assembly system, air circuit and ventilation 
???????????? ????? ??????????? ???? ?????? ???????
????????????? 
??? ????????????????-????????? ???? ???????????????
???? ???????? ??-36° C if no measures are taken to 
decre???? ???? ????? ??????????? ????? ??? ???????? ???????
on miners’ health and safety at work, the speed of 
mining and finally in worsening economic and 
?????????????????????????????? 
??? ??????? ??????? ???? ???????????? ??? ???? ??????
increases by up to 10° C. In such case, ensuring 
???????????? ??????????? ???????? ??? ????????? ????? ???
drawing in air with temperature lower by 10°C. To 
??????????????????????????????????????????????????????
??? ?????????? ??? ???? ???? ???????????? ???????? ?????
underground stationary cooling units. Air cooling is 
?????????? ????????? ??? ?????? ??? ???????? ??? ?????????
?????? ?? ????? ??????????? ??????? ?? ?????? ???? ??? ????
???????????????????????????????????????????????????????
??????? ????? ???????? ????? ????? corridor air cooler (3) 
and air cooler in blind (driven) workings (4.) 
 
 
Figure 9  Mine ventilation diagram 
Slika 10  Shema provjetravanja rudnika 
?????? ????? ??????????????????? ????????????????????
cooled (1-2°C) and dried (humidity 2-?? ?????? ????
along ????????????????????????????????????????????????
??? ???????? ?????????? ???? ??? ????????? ???? ????????????
of air in coalface. 
?????? ??? ???????? ??????? ???? ???? ??????? ???
ventilation of blind workings mined by means of coal 
???????? ???? ????? ??????? ??????????? ????? ??? ????? ????
electric motor – ??????????????????????????????????????
???????????????????????????????????????????????????????
??? ???? ??????? ????? ??????? ????????? ??? ????????????
????????? ????? ???? ?????????? ????? ????????? ???? ????
?????????? ????? ?????????? ???? ???????? ???? ????? ???????
??????? ????? ?????????? ???? ???????? ???? ????? ???????
??????????? ????? ????????? ???? ??????????? ???? ????? ?????
??????????? ????????? ???? ?????? ???????? ???????? ?????
dedusting unit (8), ???? for drainage ????? ????????????
inlet (10). 25% of consume?? ???? ??? ????????? ??? ?????
directly into coalface.  
 
 
Figure 11 ?????????????????????????????????????????????? 
Slika 12 Shema separatnog provjetravanja 
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????????????????????????????????????? ????????????????????????? ??????????????????? ??????????????????????????????????????52
 
3. Conclusions 
????????????????? ???????????? ??? ??????? ??????????
??? ?????????? ?????????????? ???? ????????? ?????????? ???
????????????????????????????????????????????????????????
??? ?????????? ??? ???????? ???? ??????? ??? ???? ????????????
???? ???????? ???? ?????????????? ????????????? ?f mine 
???????? ?????????? ?????? ??-to-????? ?????????
???????????? ??? ??? ??????????? ??? ????? ??????? ????????
??????? ??? ??????? ??? ???? ??????????? ??? ????
?????????????? ??????????? ?????????? ?????????? ???????
????????????????????????????????????????????????????????
out?????????????????? 
????????? ??????????? ???? ???? ??? ???????????? ??? ??
?????????????????????????????????????????????????????
???????????????????????????????????????????????????????
????? ???? ???????? ???? ?????????? ???????? ???????? ????
???? ??? ????????????? ???? ?????? of cooling and return 






OKD - “OKD, a.s.” is the official name of the company. 
The primary name was “Ostravsko-Karvimské Doly, 
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